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OPERATOR'S MANUAL 


FREQUENCY RANGE: 


INPUT WMFEDANCE: 


DRIVE REQUIREMENTS:** 


PLATE POWER INFUT:*** 


CLASS OF OPERATION: 
OUTPUT IMPEDANCE, 
PRIMARY INPUT: 


METERS (71: 
COOUNG: 


POWER SUPPLY: 


TURE COMPLEMENT: 
$1xt: 


went: 


SPECIFICATIONS 


6, 10, and 11° meter bands (6m and 10/11m coils supplied.) 
27-30 mhz; $0-54 mhz 


50 ohms nominal 


AM Linear: I to 4 watts. 

AM Plate Modulated: 1 to 4 watts. 
CW: 7 watts. 

SSB: 15 watts PEP max. 


AM Linear: 120 watts max. 

AM Plate Modulated: 120 watts max. 
CW. 150 watts max. 

SSB. 300 watts PEP max. 


B, Grounded Grid. 
50 to 70 ohm Pi matching network. VSWR 3:1 or less. 
110-130 VAC, 60 hz, 220 watis max., 45 watts standby, 


Plate Current and combination Grid Current/Relalive 
Power. 


Forced air (FAN) during transmit. Thermal radiators on 
Plate caps. 


Fullwave voltage doubler high voltage supply. Halfwave | 
voltage doubler bias supply. 


(2) 6JEGA output amplifiers. (1) 1LZATT relay amplifier. 
5% x 13% x11" CHWD) 


20 Ibs. 


*Hiegal in the United States. 
"500, 5-wait swamping resistor supplicd fer operation with higher power 


exciters. 


*** Actual input depends on input drive level. 


CONTROL FUNCTIONS 


Meter, GRIO MA — monitors the amount af current to the grids of the two 
output tubes. Also serves as a relative power output indicator, which is used 
during loading and adjusting the amplifier. 


LOAD. matches the outpul of the tinear to the antenna. Tt can be tised to 
match antenna impedances of 30 to 90 ohms, providing the VSWR is 3:1 
ac less, 


PLATE — is used to resonate the plate circuit of the Hneur at the exciter 
operating frequency. 


OPERATE/STANDBY — in the OPERATE position, the linear is :eady 
to operate when the oxciter is fumtioning. In the STANDBY position, the 
exciter aperates in the "bareloot” mode. 


GRID MA/REL POWER SWITCH — in the GRID MA position, reads 
the current on the grids of the two oulput tnbes tn the REL. POWER position, 
the relative oulput power can be read 


GRID BIAS -vpries the grid veltage applied ta the two output tubes. 


POWER/OFF - - turns the power on and off 
Meter, PLATE MA inonitors the plate current of the two output tubes 
FUNCTIONS ON THE REAR OF THE CHASSIS 


FUSE: The fuse used in your linesr amplifier («3 2-amp, slo-blo type TE 
seplacement is necessary. use only on exeet replacement. 


INPUT: Atisch the coaxial cable from your transceiver to this connector. 


OUTPUT: Attach the coaxial cable from your antenna system to the 
connector. 


~ TNEUT OUTPUT | 


OPERATIONAL 


USING THE 1-975 WITH A SEPARATE TRANSMITTER/RECEIVER 


Although the T-175 is simple to tyme up, requiring only adjustments of 
the plate timing and loading as indicated by the two meters, certain pre- 
cnittions must be observed if maximum performance is to be reatized. 


The T-315 requires fram 1 to € watts drive power for finear operatinn Tf the 
maximum drive power is avadable (4 watts} trom the exelter, core must then 
he exercised that (be Einear is not ove Jonded, resulting in non-linear opera- 
Wen If dhe drive power fs fess than 4 wetts, though, the full output power from 
Uwe exeiter can he used for proper finear operation. 


Proper operation dors nol occur with maximum RF eutput. The unit wilt 
detiver ihe specified power autrnt when tuned as Insiructed, The quality 
of the signal wil be good, too. But more R¥ oytput can be obtained by 
improper tuning whiels results In a distorted, non-linear signal 


In additton to AM linear operation, the unit cau be used for CW and Single 
Side Band operation. Tune-up for these modes is not as critical as for AM 
near operation ‘The significant difference is that tune-up In these modest 
ts for maximum RF ontpat. 


Goerlous damage can oecur to your finear amplifier if you operate without & 
Jnad. Do not use an antenna an a load on 6 or 10 meters unless you are a hi~ 
conged amateur radio operator. A shielded dumnty foad ts recommended for 
tune-up procedures. This will minimize the interference on the sir Keep oll 
inter-ronneeting cables shor, = MEL, 3S FT 

Tine unit i Wlegal for Class BD, 14 meters (CB) operation in the United 
States 


CONSIDERATIONS 


USING THE 1-175 WITH A TRANSCEIVER 


CHANGE IN METER READINGS WITH A CHANGE IN DRIVE 


reamsrerven 


CURRENT 5 


CURRENT mn 


our Liment 19 designed so that you cen operate your exciter without the 
inconventence of disconnecting # from the Bnear: 


Cy Turn te exciter power on, or place the STANDBY/OPERATE switch 
in the STANDBY position, 


(} Turn the Hnear power off. 


{5 ‘Tane-up your extiter in the preseribed manner. If your excites fs knowa 
to he good but you do not get output power in the antenna, then check 
the wiring of the Kel relay In the linear. 


AM LINEAR OPERATION 

‘This amplifier requires an exciter which is capeble of delivering from 1 to 
4 watts drive power for both tune-up and AM operation, If your exelter’s 
mintoram output fs greater than the specified drive power, then ita output 
must he controlled by the addition of a swamping resistor which Is included 
wih your anit. See dotted line (R-7} on the schematic. 


“J Place the Hnesr CPERATE/STANDBY switch In the STANDBY 
position. 


2] Set the POWER/OF? switch to the POWER position, 

1] Allow the linear to warm up for 1 minute. CAUTION: the plate current 
should not rise above 30 ma, If it does, disconnect the power immedi- 
etely and inspect for a wirlng error. 


(J Set the GRID BIAS centro! to approximetely its mid-range position. 
NOTE: ‘The adjustment {s not critical 


1) Set the linear PLATE ond LOAD controls te 5. 
(C) Set the GRID MA/REL POWER switch to the REL POWER position. 
CD Sune-up your transceiver in the preseribed manner, 


C] Set the linesr OPERATE/STANDBY switch to the OPERATE position. 


7] Activate the transee(ver TRANSMIT switch and edjust the PLATE and 
LOAD controls on the linear for 2 maximum reading on the REL 
POWER meter. 


C7 Ef the REL, POWER indication exceeds 11 (eleven), adjust the ¢raits- 
ceiver LOAD and PLATE tuning controts nntil the meter reeds 11. 
In reducing the output of elther the transceiver or near, the PLATE 
enntrol must always he peaked afterwards. 


NOTE: YW you are unable to make the above adjustmant, then the swemp- 
ing resistor R-7 must be used. 


G Record the REL POWER reading, For simplicity, lets say it is 10. 


(1) Now rotate the near LOAD control clockwise end peak the PLATE 
sentrol until there is 6 10% reduction In the REL POWER meter reading 
(9 in cur example). 


C) Tom the GRID MA/REL POWER switch to the GRID MA position end 
record the grid current on the GRID MA meter. Record, also, the 
reading on the PLATE MA meter. Future tube-up will bo much ender 
if you keep these readings in mind. 


(} You are now ready for AM Hnear operation, 


CW OPERATION 

If you use a keyer for CW ond your operating speed is greate? than 12, you 
must energize the K-{ relay. This con he accomplished by substituting 4 
270 9 resistor for R-3. 


T] Tone the amplifier in the some manner ns for AM linear, follawing step - 
LT through 9. 

*) The REL POWER reading will depend on the amount of drive power 
From the exciter. Under no conditions should the Inear be driven to more 
than 75 wells ouiput {210 ma). At 75 watts, the grid current may be 
greater than 20 ma. 


7] You are now ready for CW operation. 


SSB OPERATION 


Tune-up for SSB chould alveys be performed while using a modulation 
scope. Many helpful hints ere contained in the ARRL Amateur Radio Op- 
erators Handbook. 


$RGH LEVEL AF AMPLIFIER 


The T-175 tan he used as a high-level, plate modulated RF amplifier. 60 
watts of audio power will be required with the plate current Limited to 
150 ma. 


CIRCUIT DESCRIPTION 


The T-1%5 operates as 2 grounded-erid, class B, RF linear atnplifies with 
120-watts input power for AM linear operation and plate modulation, 150- 
watts input for CW and 300-watts PEP for single side band. The power 
supply and antenna change over relay are within a single enclosure. 


A linear RF smoplifier ix distinct from # class C RF amplifier in thal the 
linear amplifies the signal alter it is modulated, not before. The output from 
the Hinear must, therefore, he proportional fo the input, otherwise dis- 
tortion will resah. 


To illustrate, refer to the diegram below. The term linear comes from a 
@raphical representation of the voltage/current relationship In a vacuum 
tuhe, If you plot this relationship on ® greph, you will see thet nt a certain 
point an Increase in grid voltage will not result in an increase in plate cur- 
vent, thus non-linear response. In the Mustration helow, the input signe! 
is well within the linear capabilities of the tube, and the output signal is 
proportional te the Input signal. ‘The only difference being in magnitude. 


Two things can couse non-linear response, The grid bias on the tube ured 
in our illustration is 5 volts, but if tbe grid bias were changed to 2 volts, dis- 
tortion would occur since the negative half of the output signi would 
swing below the linear capabilities of the tuhe. Additionally, non-linear re- 
sponse could occur # the Input signal were too large. A large input signal 
could drive the negative and positive holf of the output signe! well beyond 
the linear capabilities of the tubs, agein resulting te distortion. 


For proper linear operation, therefore, the amplifler must (1) never be 
londed-up to its maximum capsbilities—thet is, with maximum current flow 
in the plate etrewit; (2) equally important, the drive signal trom the exciter 
must never be such that it over drives the linear. 


INPUT CIRCUIT 


‘The two 67E6A vacuum tubes, connected In parallel, operate in grounded. 

gcd clrevitry. RF drive from the evclter iz applied through capacitor C-4 

to the tubes enthodes which are connected to ground through «7 uhy RF 
8. 


If the exciter culput is greater than the specified drive requirements for 
the linear, the RF drive is then applied directly to resistor R-7, which liraits 
the voltage delivered to the cathodes of the cutput tubes. 


The low impedance of the input cireult presents a constant load ta the 
exciter. This lessens the possibility of non-ltnear response due to poor ex- 
citer regulation. Also, this tow impedance grid to ground circiit eliminates 
the nved for neutralization and results in stable operation under all aperat- 
ing conditions, 


A semple of the RF drive is taken from the input circuit and applied to the 
detector dinde CR-1 aed then fed into the grid of ¥-1, # relay amplifier, 
Relay K-1 is then energized only when the Sinewr ts in the OPERATE 
mode. During STANDBY mode the smplifier Js run barefoot and the re- 
lay fs nok energized. 


OUTPUT CrRCUIT 


The plete cirenit of the two GJEBA tubes is a conventional p!-network, 
High plate voltage is applied through the choke coll, RFC-2, The output 
circuit is isolated from this plete voltage by blocking capaciter €.7. If 
C.7 breaks down, though, RFC-3 will short the B+ to ground and blow 
the fuse, preventing B+ from appearing on the antenna. The PLATE tune 
capacitor (C-11) resonates the plete circuit of the transmitter Snst wmpll- 
fier at the operating frequency. The load capacitor (C-12) permits mateh- 
ing loads frem 50 to 75 ohms with a VSWH of 3:1 or less, 


METERING 


A 9-250 ma DC meter connected in serfes with the high valtage Hine 
provides continuous pinte current measurement. A separete 6-20 ms DC 
meter connected In parallel with a Sl-chm chunt resixtor provides for 
continuous grid current monitoring or relative power output monitoring. 


GAID BIAS 


The biag circuil is a half-wave voltege doubler which provides a small 
negative DC voltage to the grids of the two GIEGA tubes. The grid bias 
is edjusied through R-13. 


bowER supPiY 


The power transformer, T-1, hes a single primary winding and two see~ 
ondary windings. The Mament winding provides # source of power for 
the three tuhe filaments and the biasing circuit. 


The plete winding provides high B+ through the volinge doubler, CR-5 
ond CR-€, to the pletes of V-2 and“¥-3. In addition, low B+ is applied to 
the plate of the relay amplifier, V~1, 


MAINTENANCE 


CAUTION Your linear operates at high voltages which can cause injury 
to yow if you are caveless, You should, therefore, not operate it outside of 
the cobinet, But if you must do so, place gome kind of protective paper over 
the braided wire attached te the tubes an top of the chassts, 


Under normal conditions, the T-175 will given many years of trouble~ 
free servicer Because the unat is ventilated by a fan, dust mey sccumnlate 
on the switches and other associated components within the enclosure. The 
unit should, therefore, be removed from the cabinet and olraned twice 
a# year, Vacuuming is an asceplable method for cleaning. 
Additionally, the relay contacts should be cleaned periodically. Even dur~ 
ing normal operation the relay contacts may burn or pit. They should be 
cleaned with the finest grit sandpaper, Da not use emery or crocus ctoth, 
After sandpapering the contacts, clean thoroughly with alcokel or a similar 
cleaning agent, 
‘Twice a year a drop or two of light of should be applied ta both bearings 
of tha fan motor. 

TROUBLESHOOTING 


SYMPTOM ; | 


SERVICE PROCEDURE 


Antenna minnatch, Try cheaging 
feedisne length. 


Check witing of T-L Check 
polarity of CR-5 and CR-6, 


JArcing in piste tank components 


Linear overdeiven or wdettoaded! 
Review trne-yp procedure. 

nsulficient nading range High VSWR reading 

‘use keeps blowing Check C-18, 20, 2t and C-7 


Input drive too luw. 
Cheek V-1 ond CR-3 for defect. 


elay chattors 


‘ank circurt approaches .esonance Renove one turn from L- 1. 


with C-21 fally open (mie expacity? 


‘ank clrcunt approa hes resonance Place a $ pf capactior In 
with C.11 closed fran canacily] parallel with C-11. 


TELEVISION INTERFERENCE 


Operation om the amateur VHF bands results in the greatest frequency 
of TVI complaints, as compared to the more popular low frequency bands. 


Even though yoo handled ail TVI complaints to the satisfaction of your 
neighbors, you must remember that you will now be increasing your pow- 
er by 10 times. If you have been opersting without complaints, or have 
handled sll the complaints prior to using the Hnear, the following hints 
will help you tack down TV] problems if th-y occur. 


Although 30% of all complaints are not the fault of the operator, the 
first baske cule for every amateur is to keep your owa sigmal clean. As- 
suming your hnear is built properly, the next solution in having @ Koud 
clean signal is to use a low-pass Al¥er at the output of the linear. Use a 
Gter with a sharp-cut off frequency of 52 to 54 mba, 


A non-technical aspect in your TVI hunt wilt be the relstionship of you 
‘the operator to the complainant. whe iz probably not in an amisble frame 
of mind alter being deprived cf lus favorite TV program. What to do? 
Explain to hum, tectfully of course, that the problem is probably in his re- 
ceiver, Ask him to help you conduct tests to determine the cause of the TVEL 
th fact, show him thaf your television xet is not upset by your transmis- 
sions, Chances are he will be intergued by your hobby and went to know 
more about it, 


Design deficiencies in the rant ond of TV sets ere the cause of most TVI 
complaints Many TV manufacturers recognize this problem and wil, 
upor request, wend a high-pass filter te the owner without charge If 
the owner prefers, suggest that he purchase a high-pass filter such es 
the Drake TV-300-HP or an equivalent filter, 


RESISTANCE CHART 


Fin NOMATE 


N/C —no connes tien 
Resistance readmes taken with a VTVM with respect fo chassis ground, 
GRID BIAS control set fully counter -clockwise 


oy Sore. 
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NOTES’ UNLESS OTHENUISE STATEO, ALL CAPACITORS Aue, 
® WOLTAUE MAY YARY BETWEEN -10 TO-14-¥, (4 FO ACL MEMETORS ANE HE ONS 10%, U2 WATT 
DEFENDING UFON THE ORIG BIAS COMTHOL aE YTING 
RELAY (8 TR AM UNENCNEIZED saEItION 


Wo MEAAURE 84 AT THIS POINT, PeO- VOLTS 
S-h ID IN YHE Onis MA PORTION 


VOLTAGEP ANE + 20% 


SCHEMATIC DIAGRAM FOR T-175 LINEAR AMPLIFIER 


CAPACITORS 
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(icon 1606 PIV, Std ame 
‘Silcon 128 PTY, 138 ma 
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PARTS LIST 


RELAY 
KL 8 POT LOK cof}... 


O57 


RESISTORS 
Resistance in chew AH resisters are Wewatt, 19 cer- 
‘ton compontion, onbess otherncioe specified. 


‘Deneription 


S-1 0 DPDT. rocker, sed, POWER/OFF ....407-182 
$-2 PST, recker, Bark; Opteate/Btenby $01-155 
Retery, GRID MA/REL, POWER .... £77-10¢ 


"Not ured in sawenbly Bee opereter’s manual. 


‘HARDWaRE 


‘Bewription 


Waker, * 


‘Descriion: 
Bicackel, fo fen moter... 
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